Abstract. Magneto-transport measurements I-V have been recorded for B=300G at both low and high temperature in Bi-2212 single crystals irradiated along the c-axis. Pinning properties have been studied versus the temperature T, and the angle Θ between B and the columnar defects (CD's). We show that I c decreases as t=T/T c is lowered below 0.3. This result suggests that the rigidity of the moving vortex system increases as T decreases. The angular dependence of I C confirms that, at low temperature, the pinning is collective as it has already been shown. More, the fact that the vortex penetration always take place parallel to the c-axis of the sample evidences an intrinsic infinite tilt modulus C44. At high temperature, C44 is finite and the localization of the discrete vortices takes place over different column sites.
EXPERIMENTAL RESULTS
The aim of our study was to measure the dissipation in irradiated Bi-2212 single crystals with CD's parallel to the c-axis.
In a way to interpret our transport measurements in terms of bulk vortex properties, the experiment was carried out on Bi-2212 single crystals microbridges with typical sizes of w x l x t ≈ 50 x 100 x 20 µm 3 . The small width w of the sample has been chosen to provide a better homogeneity of the flow pattern of the current across the sample [1] . Thus, I-V characteristics have been recorded for temperature ranging from t=T/T c =0.05 to 0.80 and low magnetic field B.
In this paper, we report some results concerning the temperature dependence of both the critical current I C (T) and the critical angle Θ C (determined as below). For B=300G parallel to CD's (i.e. // caxis), the critical current I C exhibits a clear maximum in the temperature dependence. This peak effect located at t PE =0.30 ( Fig. 1 -Left) suggests that vortices are less rigid at low temperatures than at high ones [2, 3, 4] . Thus, on this assumption, a variation of the tilt modulus C44 should also present an anomaly in the vicinity of t PE =0.30. So, we have checked the existence of the Transverse Meissner effect (TME) proposed by Nelson and Vinokur [5] in the case of samples containing CD's. I C was measured with different configurations of applied magnetic field : B=300G and B=300/cos(Θ) (G) where Θ is the angle between the applied magnetic field and the c-axis of the sample).
At low temperature, vortex penetration always take place perpendicular to the (a, b) plane up to a critical angle Θ C . We then conclude that vortices behave as straight lines perpendicular to the sample surface irrespectively of the orientation of both the applied magnetic field, and the CD's suggesting an intrinsic infinite tilt modulus C44 [4, 6, 7] . Figure 1 -Right clearly shows that Θ C tends to zero as t becomes higher than t PE (i.e. T=25K). This result is also in favour of a 3D to 2D crossover in the vortex nature and confirms that pancakes do not belong to the same vortex line. Thus, the localization of the discrete vortices takes place over different column sites as previously proposed by C.J. van der Beek et al. [8] .
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CONCLUSION
The critical current I C at B=300G exhibits a clear maximum in the temperature dependence which is due to a temperature induced transition from a collective 3D vortex motion to positional fluctuations of individual pancakes. This peak effect is located at t PE =T/T C ≈0.3. More, the fact that, at low temperature, the vortex penetration always take place parallel to the c-axis of the sample evidences an intrinsic infinite tilt modulus C 44 for t<0.3. It must be noticed that this property is totally different from the Transverse Meissner Effect proposed in the Bose glass theory. At high temperature, our results confirm the 2D behaviour of the vortices. So, another explanation has to be found for the transition at high temperature which was called up to now the "Bose glass transition" (I C =0A/cm²).
